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157} ABSTRACT

A paging receiver is capable of receiving message data.
The receiver includes a data set and a hold circuit, the
output logic of which is inverted in response to the
detection of a control signal which follows a paging
number individually assigned to that receiver. The re-
ceiver is inhibited and excluded from or enabled and

- restored into a data service which is provided in re-

sponse t0 a common or group call number for paging
many and unspecified receivers. The inhibit or enable
signal 1s provided by the output of the data set and hold
circuit. The data set and hold circuit are powered by a
power source which is different from a main power
source of the receiver. The receiver determines
whether or not the power source associated with the
data set and hold circuit is present and, if it is not pres-
ent, the receipt of the data service based on the common
number is inhibited. To eliminate malfunctions due to
static electricity, a train of pulses is used as a control
signal which follows a paging signal assigned to the
individual receiver. The data set and hold circuit re-
sponds to means for sensing the pulse train, whereby the
recelpt of the date service which is based on the com-
mon number 1s inhibited or recovered by an output of
the data set and hold circuit.

12 Claims, 6 Drawing Sheets
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" PAGING RECEIVER WITH A CAPABILITY OF
' RECEIVING OR INHIBITING MESSAGE DATA

BACKGROUND OF THE INVENTION
~ The present invention relates to a paging receiver

- having a capability of receiving message data.

The recent development in the electronics art has
accelerated the trend toward a miniature and high per-
formance paging receiver. Indeed, a paging receiver
- which is furnished not only with a simple paging func-
tion but also with a message data receiving function 1s
presently on the market and extensively used in the data
services industry. Popularization of data services, how-
- ever, brings about a problem of the supply of valuable
information even to those receivers which are delin-
quent in payment. In the light of this, there has been
proposed a paging communication system in U.S. patent
application Ser. No. 697,334, U.K. Patent Application
‘No. GB 2 154 347A, and Canadian Patent Application
Serial No. 473,573 which are based on Japanese Patent
Application No. 59-24337/1984 as filed by NEC Corpo-

 ration. The paging communication system proposed is

configured so that a plurality of receivers are called in
~ group in response to a paging signal transmitted from a

~ base station. The base station transmits to an individual

~ receiver a control signal adapted to inhibit the receipt of
- message data or cancel the inhibition. The control is
added to a paging number particular to the receiver

- while the message data in question is transmitted after a
- calling number (common address number) that is meant

for many and unspecified receivers.

However, such a system has a drawback that once a
battery or like power source installed in the receiver is
‘removed, the inhibition of the receipt of the message
data is cancelled allowing even a receiver in delin-
quency to receive message data again. Further, the
prior art system is susceptible to noise because a detec-
- tion pulse adapted for the inhibition of the receipt of
message data and the cancellation of the inhibition is

- implemented with only a single bit, 1.e., logical ONE or

 ZERO.
' SUMMARY OF THE INVENTION

It is therefore an object of the present invention to
provide a paging receiver with a capability of receiving
message data which makes it possible for a base station
to exclude a delinquent receiver from a data service and
- to restore it into the data service, each over a radio link.

It is another object of the present invention to pro-
vide a generally improved paging receiver w1th a capa-
- bility of recewmg message data.

A paging receiver having a capability of receiving
message data on reception of a first calling number
which is assigned to the receiver and a second calling
- number which is adapted for a data service for many
and unspecified paging receivers of the present inven-
- tion comprises detecting means for detecting a predeter-
- mined pattern which is contained in message data that is

"added to the first calling number, and control means
responsive to a control signal from the detecting means
for controlling at least a data service which corresponds
- to the second calling number the control means com-
prising at least a first power source which is different
from a main power source of the receiver, a hold circuit
for inverting and holding an output logic of the hold
circuit in response to the control signal.
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Another paging receiver of the present invention

comprises a message receiver for receiving messages
following a first identification number which is assigned

to the paging receiver and a second identification num-
ber which is assigned to a plurality of paging receivers
inclusive of the paging receiver, a detector for detecting
a predetermined pattern which is contained in a mes-
sage following the first identification number to pro-
duce a control signal, and a controller responsive to the
control signal for controlling the reception of a message

-~ which follows the second identification number. The

15

controller is energized by a first power source which is
separate from a main power source of the paging re-
celver.

A method of controlling the reception of a message
following a common call number which is assigned to a
plurality of paging receivers inclusive of a given paging

- receiver of the present invention the steps of receiving
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messages following the common call number and an
individual call number which is assigned to the given
paging receiver, detecting a predetermined pattern
which is contained in a message following the individ-
ual call number to produce a control signal, holding the
control signal irrespective of the removal of a main
power source of the given paging receiver, and respon-
sive to the held control signal, controlling the reception
of a message following the common call number.

The above and other objects, features and advantages

of the present invention will become more apparent
from the following detailed description taken with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is a block diagram showing a paging receiver
embodying the present invention; -

FIG. 2 1s a diagram showing a 3peciﬁc construction

of a data set and hold circuit whlch is included in the
receiver of FIG. 1;

FIGS. 3A to 3D are diagrams showing the formats of
signals which are applicable to the paging receiver of
the present invention;

FIGS. 4A to 4N are timing charts representative of
exemplary waveforms which appear in various portions
of FIGS. 1 and 2: and

FIGS. 5 SA and 5B represent and show a flowchart
demonstrating a basic routine which is excuted by a
central processing unit as shown in FIG. 1.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring to FIG. 1 of the drawings, a paging re-
ceiver with a capability of receiving message data em-
bodying the present invention is shown. As shown, a

- radio signal coming in through an antenna 10 i1s ampl-

fied, detected and demodulated by a radio section 20
and, then, converted by a waveform shaper 30 into a
digital signal. A decoder 100 compares the digital signal
with a plurality of own calling numbers which are
stored in an erasable read only memory (PROM) 50, as
will be described later, informing a central processing
unit (CPU) 70 of the receipt of a call via a level shifter
60. A liquid crystal display (LLCD) driver 70a is built in
the CPU 70 in order to drive an LCD 80.

While a switch 40 of the receiver is ON, voltage from
a battery 150 is applied to the radio section 20, wave-
form shaper 30 and decoder 100 and, at the same time,
to the level shifter 60 and CPU 70 via a DC/DC con-
verter 90.
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The decoder 100 comprises a read circuit 101 for
reading data out of the PROM 50, an Exclusive-NOR

(EX-NOR) gate 102, an Exclusive-OR (EX-OR) gate
103, a NOR gate 104, counters 105 and 106, an SR

flip-flop 107, an OR gate 108, an alert controller 109, a 5

synchronizing signal detector 110, an inverter 111, and
a data set and hold circuit 200 which constitutes a char-
acteristic feature of the present invention.

When the alert controller 109 is enabled, an alarm
horn 140 is driven via a buffer amplifier 130. A battery
120 1s connected to the data set and hold circuit 200.

In this particular embodiment, two calling numbers
are stored in the PROM $0 as the previously mentioned
receiver calling numbers, one of them being referred to
as a call A and the other as a call B hereinafter. While
the call A is representative of a paging number which is
assigned to an individual receiver, the call B is represen-
tative of a common number which is commonly as-
signed to respective receivers.

Referring to FIG. 2, a specific construction of the
data set and hold circuit 200 of FIG. 1 1s shown. In this
example, the circuit 200 is shown as comprising a D
type flip-flop 210, an AND gate 220, a D type flip-flop
230, an OR gate 240, a shift register 250, inverters 260
and 270, and an AND gate 280.

FIGS. 3A to 3D show signal formats which are appli-

cable to this particular embodiment. Specifically, FIG.
3B shows the format of a transmit signal which is made
up of a synchronizing signal SC, identification signals
ID1, ID2, . .., IDN, and message signals M1, M2, .
As shown in FIG 3C, the synchronizing signal SC may
have a pattern
*0111110011010010000101011101100.” FIG. 3D shows |
a word which is applicable to both of the identification
signals and the message signals. An identification signal
and a message signal are discriminated from each other
based on an identification bit, or most significant bit
(MSB); when the MSB is (logical) ZERO, it indicates
that the signal which follows it is an identification signal
ID1, ID2, ... and, when it is ONE, it indicates that the
following signal is a message signal M1, M2, . . . The
word has a format of BCH (Bose-Chaudhuri Hocqueng-
hem) (31, 21) which is comprised of twenty one data
bits (bits 1 to 21), and ten check bits (bits 22 to 31).

Waveforms of signals which appear in various por-
tions of FIGS. 1 and 2 are shown in a timing chart in
FIGS. 4A to 4N. The basic routine to be executed by
the CPU 70 is shown in a flowchart in FIG. 5.

In operation, a demodulated wave outputted by the
radio section 20 is shaped by the waveform shaper 30 as
shown in FIG. 3B and, then, fed to the decoder 100.
Assume that, as shown in FIG. 4A, the calls A and B are
transmitted as a signal m with message data MA and
MB respectively added thereto. As soon as the synchro-
nizing signal detector 110 detects a synchronizing sig-
nal, the read circuit 101 and the counters 105 and 106
are preset to prepare for the subsequent detection of an
identification signal. The calls A and B which are stored
in the PROM 5@ are read out by the read circuit 101 and
applied to, respectively, the EX-NOR gate 102 and the
EX-OR gate 103 serially on a bit-by-bit basis together
with patterns which correspond to the calls A and B,
whereby the data read out are compared with the re-
ceived data bit by bit.

When the detection of the call A is confirmed by the
above procedure, as represented by a signal a in FIG.
4B, the SR flip-flop 107 is set with the signal a fed to the
OR gate 108. As a result, a calling signal detect signal b,
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FIG. 4C, and a received call identify signal ¢, FIG. 4D,
are delivered to the CPU 70 via the level shifter 60.
When detected a level shifted signal b’, the CPU 70
decides that a calling signal has been detected (Yes, step
200 of FIG. §) and, then, determines the logical level of
a level shifted signal ¢’ (step 201). As represented by a
signal ¢ in FIG. 4D, when the CPU 70 identifies a (logi-
cal) high level, or “H”, it determines that a call A has
been detected (CAll A, step 201) and, in response to a
clock e, FIG. 4F, which is fed thereto from the decoder
100 and synchronized with received data d, FIG. 4E,
decodes the subsequent message data.out of the re-
cetved data d (step 202).

Subsequently, the CPU 70 checks the output f, FIG.
4G, of the data set and hold circuit 200 (step 203). When
determined that the signal f is low level, or “L” (L, step
203), meaning that the receiver is qualified to receive
the service based on the common number, the CPU 70
examines the first digit of the received data (steps 204
and 205). If the first digit is “1100” (Yes, step 205)
which is representative of a space, as shown in table 1
below, the CPU 70 restores the receiver to an ordinary
standby condition and, then, returns to the step 200.

TABLE 1
CHARACTER
BCD CODE DISPLAYED
0000 0
0001 !
0010 2
0011 3
0100 4
0101 5
0110 6
0111 7
1000 8
1001 9
1010 E
1011 U
1100 (SPACE)
1101 —
1110 [
1111 ]

If the first digit is “1101” (Yes, step 204) representa-
tive of a hyphen, as shown in Table i, the CPU 70 sets
an alert designate signal j, FIG. 4K, to the logic of call
A (i.e. high level) (step 206) while producing an alert
control signal i, FIG. 4], (step 207). In response to the
signals i and j, the alert controller 109 delivers an output
h thereof to the buffer amplifier 130 so as to drive the
alarm horn 140. Further, the CPU 70 produces a signal
g, F1G. 4H, (step 208). Then, the CPU 70 increments N
(step 209) and determines if the resultant N is odd (step
210). Because the initial value of N is zero, the resultant
N mentioned above is odd (Yes, step 210) so that the
CPU 70 produces on the LCD 80 a message which
notifies the user of the end of the information service
available, “OUT SERVICE” in this particular embodi-
ment (step 211).

In the data set and hold circuit 200, the output of the
D type flip-flop 210 is inverted by the signal g. As
shown in FIG. 2, the signal g consists of a component
g1 which is representative of a pattern of “1010”°, and a

- component g3 representative of four-bits of clock corre-

sponding to the component g;. In the above condition,
the call B signal with the message data MB, m in FIG.
4A, 1s applied to the EX-OR gate 103 to be compared
bit by bit with the call B data which is stored in the
PROM 350. However, because the output of the EX-OR
gate 103 has been inhibited by the control signal f which



D
has been applied to the NOR gate 104, the call B is not
received (FIGS. 4C and 4D). _-

Next, upon detection of the receipt of a call A, be-
cause the signal f is high level, or “H”, the CPU 70 sets
the alert designate signal j to the logic of call A (step

- 214) if the first digit of the message data is neither a
-~ space nor a hyphen (No, step 212 and No, step 213), as
seen from FIG. §. At the same time, the CPU 70 deliv-
ers the alert control signal j (step 215) to enable the alert
controller 109. Consequently, the alarm horn 140 is

4,870,403
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driven via the buffer amplifier 130, and received datais

produced on the LCD 80 (step 216). If the first digit is
a hyphen (Yes, step 213), the receiver is restored to the
standby condition making no response, the program

returning to the step 200. Further, if the initial digit is a
space (Yes, step 212), the CPU 70 sets the alert desig-
nate signal j to the logic of call A (step 206), delivers the
alert control signal i (step 207) to sound the receiver,

- - and produces the signal g (step 208) to invert the logic

of the D type flip-flop 210 which is built in the data set
and hold circuit 200. Thereupon, the CPU 70 incre-
ments N by one (step 209) and, because the resultant N
is even (No, step 210), it displays a message “IN SER-
VICE” on the LCD 80 to show the user that the re-
ceiver is qualified for the service (step 217).

~ Under the above condition, as a message associated
with the call B is detected (CALL B, step 201), the
CPU 70 decodes the subsequent message data out of the
received data (step 218), sets the alert designate signal )

 to the logic of call B (step 219), produces the alert con-
~ trol signal i (step 220) to sound the receiver, and pro-
- duces the received message data on the LCD 80 (step

221).

In this particular embodiment, when the user of the
‘receiver intentionally removes the battery 120 which is
to power the data set and hold circuit 200, a power

- signal n is fed via the inverter 111 to the NOR gate 104.

In this construction, on the removal of the battery 120,

- the signal n becomes low level, or “L”, to disable the

NOR gate 104 and, thereby, prevents the receiver from

- sensing acall B.

-~ As described above, a paging receiver in accordance
‘with the present invention is provided with a data set
and hold circuit which is responsive to the detection of

6

vice which corresponds to said second calling
number;

said control means comprising at least a first power

source which is different from a main power source
of the receiver and a hold circuit for inverting and
holding an output logic of said hold circuit in re-
sponse to said control signal.

2. A paging receiver as claimed in claim 1, wherein
the control signal comprises a train of pulses.

3. A paging receiver as ¢laimed in claim 2, wherein
the hold circuit comprises a decoder for decoding the
train of pulses.

4. A paging receiver as claimed in claim 1, wherein

- the control means uses as the control signal at least a

15
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signal which is representative of presence/absence of
the first power source.

5. A paging receiver as claimed in claim 1, wherein
the predetermined pattern comprises at least a first pat-
tern for ending the data service which corresponds to
the second calling signal, and a second pattern for re-
suming the data service for a paging receiver which was
excluded from said service.

6. A paging receiver as claimed in claim 5, wherein

the detecting means delivers the control signal on re-

ceipt of said first pattern, the control means comprising

- means for ending the data service which corresponds to

30

35

a predetermined control signal and driven by a different 45

- power source from one adapted to drive the receiver,
the operation of the receiver being controlled by an
output of the data set and hold circuit. This allows a
radio base station t0 end and resume over a radio link
data services for those receivers which are in delin-
quency, contributing a great deal to the efficient man-
- agement of data supply services.
. Various modifications will become possible for those
skilled in the art after receiving the teachings of the
- present disclosure without departing from the scope
- thereof.

What is claimed is: |

1. A paging receiver having a capability of receiving
message data on reception of a first calling number

~ which 1s assigned to said receiver and a second calling

number which is adapted for a data service for many
and unsPeciﬁed paging receivers, said paging receiver

~ comprising:

detecting means for detectmg a predetenmned pattern
which is contained in message data that is added to

..said first calling number; and

control means responsive to a control signal from said
detecting means for controlling at least a data ser-

50
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the second calling signal, in response to sa:td control
signal.
7. A paging receiver comprising:
means for receiving messages following a first identi-
fication number which is assigned to said receiver
and a second identification number which is as-
signed to a plurality of paging receivers inclusive
of said receiver;._
means for detecting a predetermined pattern which is
contained in a message following said first identifi-
cation number to produce a control signal; and

control means responsive to said control signal for
controlling the reception of said second identifica-
tion number, said control means being energized by
a first power source which is separate from a main
power source of said receiver.

8. A paging receiver as claimed in claim 7, wherein
said control signal comprises a train of pulses.

9. A paging receiver as claimed in claim 8, wherein
said control means comprises a decoder for decoding
said train of pulses to produce said control signal, and a
hold circuit for holding said control signal from said
decoder.

10. A paging receiver as claimed in claim 7, wherein
said control means comprises means responsive to the
removal of said first power source for inhibiting the -
reception of a message which follows said second iden-
tification number.

- 11. A paging receiver as claimed in claim 7, wherem
said predetermined pattern comprises first and second
patterns, wherein said detecting means comprises means
for detecting said first and second patterns to produce
first and second control signals, respectively, and
wherein said control means inhibits the reception of said
second identification number in response to said first
control signal and releases the inhibition of said recep-
tion of the message in response to said second control
signal.

12. A method of control]mg the reception of a mes-
sage following a common call number which is assigned
to a plurallty of pagmg receivers inclusive of a given
paging receiver, comprising the steps of
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receiving messages following said common call num-
ber and an individual call number which is assigned _
to said given paging receiver:; receiver; and

detecting a predetermined pattern which is contained responsive to the held control signal, controlling the
in 2 message following said individual call number 5

to produce a control signal;
holding said control signal irrespective of the re- ok & % =

moval of a main power source of said given paging

reception of said common call number.
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